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Sj^lanatlOa  and  3)ef  inltSoa  * 
‘  .oC 
]lep9rt  Eleaeqjfcs 


This  tepori  e«nq>lles*  Vith  conttactdal  requiteaients  and  Jiresenta 
CooqwnenL  .rellaitilt/  Infafimatlon  on  tKe  11A»3  ptoptiision  aystan 
eollec^d  during  aiX^st^es  of  jnanofacturing^  asseaibly^  and*  * 
testing*  at  Bocketdyne*  Conralr  facilities  •  and  Air  Force  sites* 

All  failures  eecurrlng^  en  hardware  ef  production  engine  systeas  ace 
considered  and  are  reported  linder  eighteen  headings  eorrespondlag 
to  one  primacy  component  for  which  one  or  several  part  nonters 
are  applicable  (see  list  on  Fage  h).  This  list  reflsets  the  liianges 
of  the  letest  production- configuration  of  the  engine  end  will  be 
revised  periodlesUy. 


Report  Format  *  .  ’  * 

•  *  ,  •  • 

The  report  consists  principally  of  two  tables  1° a. sunmary  (Table  1} 
and  a  failure  listing  (Table  JX)»  The  sunmaxy  presents  running 
tine  for  five  primary  coiiq>onents*  number  of  exposures  for  the 
renaixilng  13  prinary  components*  nuinber  of  critleal  and  non-<rltleal 
failures  and  number  of  different  units  in  use  during  each  reporting 
period*  The  failure  listing  (Table  ZZ)  identifies  the  failed  com* 
ponent  and  the  FCDR  or  OFR  (failure  report)  nnaber* 


Table  Z  *  Sunmexy 


Table  I*  Strrlrenmental  Conditions*  categorises  the  tiam  daring -the  .. 
engine  life  that  the  failures  have  taken  place* 

a)  Component  Testing 

b)  Assembly'  and  E&M's 

e)  Engine  Testing  (both  BU>  and. Produetioa) 

d)  Field  Operation  _  '  • 

e)  Field  Testing  (Captive*  FBF  and  Lauaeh) 
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"Component  Jesting"  encompasses  all  exposures  of  production  hardware 
occurring  during  testing  of  thrust  chamber  assembli.es>  gas  generator 
assemblies^  turbopump  assemblies  and  Vernier  Engines*  The  number  of 
exposures  for  each  eonponent  ta  debepnined  ty  the  actual  pins* 

Vhder  "Assembly  sn4  iM*s*>  the  numbei*  ef  VFR*s  written  during  engine  • 
assembly^  first  an4  segenl  EH  and  final  servicing  before  dellrevy  2s 
Indicated*  These  idata  appear  tn  the  "Setal*  column  ^der  the  lieadlng 
}nJKBEIl  or  |'A2I'9R£84  The  total  tmaboT  of  erposwres  tot  ead^  coaq;>onent 
vllX  t>e  the  ftumtei*  ef  EM’s  te  Vhtch  It  wag  eSposeA  and  ts  posted  fn 
the  'Running  Time  «r  fyeles"  •oluma*  ^  ^  , 

tfnder  "Englhs  Testing*^  rufihfhf  tlm«  sr  eXpdSufes  fs  prSvtdeA  fer  prl*  *  * 
inaty  SempefieKls  from  the  actTiaX  durattem  and  number  ef  hei  fire  tests 
•A  RockttdThe  stands  at  Santa  fvsaha  and  Reoshe*  t^ererer  duratlea  !• 
Indicated  instead  ef  exposure*  th«  ftfUle  VtU  bo  protodtd  Vf  ai»  * 

dchettng  running  ttmo  ti»  sego^.  ^ 

'field  Operations*  OKstf  the  hun^r  ef  %FR*s  tested  fpr  all  dperattons  . 
at  customer  lofiatiena  except  engine  het  fire  tests*  Exposure  dr  Ima* 
nlng  ttmo  are  «0t  applicable  fer  the  "field  failure”  Classlfleatlene 

Flnaliy*  under  *fleld  Testing”  duration  1a  seehnds  Is  Shown  as  pinning 
tine  for  fire  primary  components  and  the  nunJber  of  closures  CdelolmlMd 
by  oeuntlng  actual  funs)  Is  shown  for  the  remaining  oonponents*  An 
exposure*  for  this  oategoiy  includes  besides  the  actual  firing  to  tridoH 
the  eon^heiit  vaa  exposed*  at  least  one  E&H  idilch  precedes  each  test* 

This  is  consistent  with  the  definition  Of  exposure  for  sjigino  testlnff 
where  seme  components  ate  exposed  to  actuations  other  than  those  performed 
during  the  actual  hot  fire  test*  Vhcrcver  duration  Id  provided*  Ibn 
figure  viU  be  preceded  by  am  *e*. 

•.  • 

CluSlflcatien  ef  failures  at  erltical  and  BOn*erlti'eaX  follows  the  * 

deftnitiens  set  up  i^  AFRH  Exhibit  58'1(>  and  associated  STl  Jteport 
TR>5f’'P0Oj-0O821*  paragraph  2*21*  ^ero  a  critical  failure  is  so  classi*  • 
fled  Vhen  it  Veuld  nofmally  cause  a  safety  hazard*  mieeion  abort  oy 
Impact  outside  three  CEf «  AH  other  failures  are  feund  In  the  eolunn 
”hon*eriticaX*«  .  , 

e 

The  number  ef  units  operating  during  the  re^rting  period  18  shewn  for 
each  priiM^  component*  by  part  num^r  and  enviropmcntal  condition  gro«4pe 

*  •  •  •  • 
Table  ZX  « PaHuro  listing  .  • 

Table  II  lists  failures  by  primary  and  secondary  component  by  neme*  pert  * 
number  and  element*  where  possible*  aa  veil  M  onvlrShmental  conditioa^ 
and  failure  classification  with  OFS  number*  . 


r  • 


••  • 

*•  *  .* . 


« 


SUMMAHT 


During  Marchf  1963 «  foiriy-two  applicable  fallnres  mre  reported, 
three  of  which  were  critical*  Of  the  forty-two  failures,  1$  occurred 
at  assembly  electromechanical  checkout,  11  at  engine  test,  10  at  ca^>- 
enent  test  and  6  at  field  operations.  Two  of  nine  turbopump  failures 
resulted  in  premature  cutoff  and  one  gas  generator  blade  waive  failure 
^reve^ted  a  sTistainer  engine  from  going  into  bootstrap  operation. 


Sur^opump  ^5^90-101  component  shot  fire  test  5359,  OFR  00500N, 
ft emature^  ti^toff  when  lube  oil  indicator  spiked  below  red  line  ninimui 
•r  >.f  gal.  per  n4n\kte,  due  to  suspected  lube  pump  cavitation.  .  Turbopvnqt 
Ik5l902-5X  somponep'l  hot  (ire  lest  133A«*0FR  10290R,  was  prematurely  cut 
,«ff  after  ^6  secfinds,  due  to  oU  pressure  dipping  below  red  line  value 
ef  psl.  jvstainep  engine  1222-1  test  5i^088A  on  3-18-63,  OFR  OU795R> 
failed  to  footstrap  4ue  to  water  getting  fnto  the  gas  generator  blade 
talve^  freezing  ahd  rcfitrtetlng  rabre  movement* 

• 

IlffeCttve  Vlth  this  report,  tSie  number  of  field  operations  performed 
•ik  an  engine  system*8sllAj,elo5Ni^,  iOlNAS,  will  no  longer  be  reported,  due 
tp  4  gedugtieit  ef  field  jpefsome^  and  %snsequent  reduced  data  input* 
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MA~3  Applicable  Part  Waabers 


A  list  of  applicable  part  nunbers  uaed  In  the  preparation  of  the  PS-2  Report 
Is  shown  below.  An  asterisk  preceding  a  part  number  Indicates  the  latest 
production  configuration  of  that  particular  coinponent.  The  list  will  be 
revised  idienever  new  information  becomes  available. 


1.  Tuibopu]ig>  Assembly 


2.  Thrust  Chamber  Assembly 


Thrust  Chamber  Injector 


U.  Oas  Generator  Assembly 


5.  Vernier  Engine  Assembly 

6.  Solid  Propellant  Gas  Generator 


*li5ll90-101 

U51190-91 

U51190-81 

Ij5ll90-7l 

1451190-51 

Ii5ll90-lil 

♦U53902-51 

U53902-U1 

1453902-31 

1453902-21 

2014710. 

«  *20141481  ® 
2011499 

^  200l46'^-ll 

♦200860-121 

200860-U 

200860 

2027U3 

2014709  * 

*20141481 
202831-11 
202831 

*^223 

306275 

*307273 

306965 

*306930-11 
306930 
307267  ^ 

*350300  , 

*651198-31 

650982-31 

650982-21 

650801-21 


lA  89RA-5 


IR  105NA-5 


lA  89NA-5 


lA  105KA-j 


iSL  8^-^ 

Ca  89HA-^ 
lA  |.05NA-f 
lA  lOOKA-T 

AA  85I1A-^ 


a 
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HA -3  Applicable  Part  Smfcere 


O  6, 

• 

Solid  Propellant  Gas  Generator  (cont'd) 

•  • 

«651228-31 

650988-31 

650988-21 

650810-21 

IR  105iIA-5 

Main  Fuel  Valve  or  Propellant  Utilisation 

Valve 

*U0lt92U 

U03700 

CO 

• 

♦250736 
25l25It  ^ 

ftR  105MA-5 

.8. 

Main  Loz  Valve  or  Hea^  Suppression  Vtftve 

• 

|R2gNA-f 

♦25iop. 

^56727 

9ff%cgsk~f 

9. 

Gas  Generator  Blade  Valve 

20^828 

*3o6?89 

•  •• 

*  lrJjiJna^ 

10,  Gas  Generator  Control  VaSSre 


11,  Loz  Regolator 


702292  • 


12*  Ifydranllc  ControU  fagjcage 

(2  nay  Hijrd.  eont.  Valve.)  • 
^PirectlonaS.  (ibntrol  Valveg 

13.  Heack  Suppression  Controller 
(Mixture  Ratio  SontroUerJ 

m.  Prop^Santis  Utlfisatlon  JbntrcSSe:i^ 
(Servo  Valves) 

15.  Pneumatic  Control  A8seiR)lj 


*|i 


1077 

722 


tRte5Ki-5 


•  e 


e 
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16.  Turbine  Exhaust  Duct  (without  Heat  Exdjanger)*30ji68l 

(with  Heat  Exchanger)  *30U682 

17*  Electrical  System  *500601 

*500120 

(Rocket  Engine  Relay  Box)  *500535-31 

(  ■  ■  "  "  )  500535-21 


Ut  69)11-$ 
89Nl-$ 

lA  105M1-5 


18  •  Other  Engine  CoiQ>onents 


O  • 


O  • 
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Table  TI.»  Failure  LletlM  _ 

Frlnary  CdhponanCi  MAIN  ICT  VALVE  AMD  HEAD  SOPPRESSIQM  VALVE 
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Table  H  Failure  Ideting  ^  3181-UOD 
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